This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

FADED TEXT 

ILLEOroLETEXT 

SKEWED/SLANTED IMAGES 

COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et al., Cont. Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 1 of 33 Pages 



P* matches rare T allele 



5'- 



3'- 



T: 5' 



Pyro- f~ 
pho^horolysis I 



3'- 



No 
Pyro- 

phospfaorolysis 



-A -> 



Specific product - 
(AaUde) 

Product amplifies well 



B 



ft 



P* mismatches wild type C allele 

c 



D 



3'- 



Mlsmatdi 
Pyrophosphorolysis 



I 



fi/Bsaatdi 
Pyropho^faorolysls 



(1(H) 



V 



52- 



55- 



3'. 



Polyiiierizatiaii 



Polymerase 
Mntatfam 



1 



(3x10*) 



3'- 



Prvduct amplifies poorly Product ampUfies well 



FIG. 1 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang UU et al., ConL Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 2 of 33 Pages 



IT) cn 



A 



\ 



\ 



pq 



CO m 

I ■ ■ 



/I 




is 

CO 

* 



cn In 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et al., Cont. Appln. filed 12 March 2004 
Atty. I>ocket No. 1954-439 - Page 3 of 33 Pages 




Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang UU et a)., Cont Appto. filed 12 March 2004 
Any. Docket No. 1954-439 - Page 4 of 33 Pages 




o 

3 

-a 

S 

< 

t 







in 




m 






































































































































































































ii 


1 

1 


s 
1 


ra. 


o 

▲ 

u 

•a 



A 

■ 

I 

I 



ss 

I 
I 



B 

9 

E 
< 

I 



il 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU at al., Cont. Appln. filed 1 2 March 2004 
Atty. Docket No. 1954-439 - Page 5 of 33 Pages 



IMPCR 
Ligation-Mediated PGR 



. Damaged DNA 



Claavago 



8' — 4 i 3' 

Primer Extenslor 

5'i r 



Unker 
Ligation 



FIG. 5 



PyrophosphofX>lysis Activated Polymerization (PAP) 
Qiang LIU et al.. Com. Appin, filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 6 of 33 Pages 



CO 



o 



i 

CO 



CO 



+ 



-I 



CO 



O 
Q- 

2: 



CD 



:1 



CO 

o 

i 

>- 
CO 



CO 12 
CO i-! 



-K 



1 



CD 




PQ 

ci 
t— I 



U 
I— < 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et al.. Cent Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 7 of 33 Pages 



t t 
It 
t t 



t 

i 
t 



t 
t 



CO 



t t 
t 



3 

Q- 
LU 



CO 



O 

CO 



is 



1 
t 
t 



Ss2 



CO 



LA- 

uu 
co 



CO 

CO 

i 

o 

Q_ 
CO 



CO 

CO' • 

o 

CX- O 

CO riz 

£^ CO 



CO CO 



Pyrophosphorolysis Acti\'ated Polymerization (PAP) 
Qiang UU et al.. Cent Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 9 of 33 Pages 




Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU ct al.. Cont Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 10 of 33 Pages 




Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang UU et al.. Cent. Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 11 of 33 Pages 




Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et al., Cont Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 12 of 33 Pages 



CO. 



E-iE-tEH&^ 

Eh Eh E-* Eh 

LU OOOO 
—I OOOO 
i-y EhEhE-iEh 

^EhEhEh 
lololo lo 



o 

EH 

Eh 
O 
O 

;3 

o 

I 

EH 

13 



LU 
CO 



LU 



EhEhEhE 
EhEhEhE 
OCL-)0< 

oc?o< 

e«EHEHE 

oooc 

a EhEhEhE 

^ EhEhEhE 
OOOC 

OCJOC 

LO LOLO L 



CO 

CO 



EhEh^Eh 
Eh Eh Eh Eh 

Eh Eh Eh E^ 
OOOO 
OOOO 

Eh EH Eh Eh 

^ <: <: 

OOOO 
OOOO 

5C <c <c 

LO LO LO LO 



o 

Eh 
Eh 

o 

S 

o 
o 

I 

O 
Eh 

8 



CO 

O 



EhEhEh^ 
Eh Eh Eh Eh 

E-H^^EH 

oooo 



Eh Eh Eh Eh 

fiC ft; 

LOLOLO LO 



• o 

•Eh 

• Eh 

• O 

• o 

:^ 

•CD 

•g- 

EH 



o^8^(^^^)♦d 

0i8^(ZlZ),d 
iV8^(Z^),d 



CO 



£2 



o^8^{^^^)*d-^ 



C5 



I: 



03 



Pyrophosphorolysis Activated Potymetization (PAP) 
Qiang LIU et al.. Cent Appln. ffled 12 March 2004 
Any. Docket No. 1954-439 - Page 13 of 33 Pages 



£5 
cr> 



^^.99^(9^^)d $2 

3^.902(232)»d 

^l^.99^(9^^)♦d «, 



I 

LU 

CD 




ft t 



CO 



COO. rrn 



LJJ ^ 



PQ 



E 



^ 098l(3^3)»d 


00 


0903(0l2),d 




o9Z2(802),d 


CO 




to 


^ 098l(3l2)»d 




o90^(o^^)♦d 


CO 


o93Z(804d 


CM 


^ o992(W3)»d 






ft i 



CO 

£3 



e'89 
e"09 
e'69 



CD 



coo. So- 



< 

o 



Pyropliosphorolysts Actix-ated Polymerization (PAP) 
Qiang UU ct al., Cont Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 14 of 33 Pages 



GENOTYPE 
pt 

LANE 



A/A 



G/G 



/ K/ N 

CVI CjICNICNiCjIOjIOvlCSi 

<0" CO* O Csl 

— — -v— CD — 
CNJ CNJ CNJ CNl CNI OJ CNI CM 



17 18 19 20 2r 22 23 24. 



SIDE 

PRODUCTS 
PAP 

PRODUCT 




RELATIVE YIELD 
LrAn.i(%) 



FIG. 12C 



GENOTYPE 
P* 

LANE 



SIDE 

PRODUCTS 
PAP 

PRODUCT 



A/A. 



/ 

CD a:> ci> 

CO CVI o 
CNJ 



: — \ 

0> GO 

CD 



g o CNJ ^ 
CNl • CM OJ CNJ 



25 26 27. 28 




GENOTYPE 
-p. 

U\NE 



SIDE 

PRODUCTS 
PAP 

PRODUCT 



A/A 



io uo LO co'^ 

<0 o3 CO 
OJ^ CNI^ CNI_ _ 
g O CNJ -"gf 

CN|_ CNl CNJ^ CNJ 



29 30 31 32 



..#5 




RELATIVE YIELD 3. j^. 

>-n^:i(%) ^ 



RELATIVE YIELD 
WlW 



CO CNl 



FIG. 12D 



FIG. 12E 



Pyrophosphorolysis Acti\'ated Polymerization (PAP) 
Qiang LIU et al.. Cent Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 15 of 33 Pages 



6-98^(^^^ld 5: 

Q98ltet3).d ° 



s 



S5 

CD 



,dON 

9.98l(8t3).d 
2-V8l{Hdd 

oVeiteizLd 

098tte^3y 




LU 

CO 



o 

C3 



ft t 



CO 



o 
q:: 



Pyrophosphorolysis Actirated Polymerization (PAP) 
Qiang LIU et al.. Com. Appln. filed 12 March 2004 
Any. Docket No. 1954-439 - Page 16 of 33 Pages 



g.08ltei3)»d ?2 

liizizh 



\ 



,dON«> 
g^J.8^(3^2),d 
2^-98^tel4d 

e-08^tei4d 
e.V8itei2)»d.co 

Q98l(3^Z),d 



LLJ 

C3 




C3 



coca- nrn 



P>Tophosphorol>'sis Activated Polymerization (PAP) 
Qiang LIU et al', Cont. Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 17 of 33 Pages 



^2.V93(832),d 




.99Z(90Z)»d 




Q99ZM«d 



.0V^2(902)»d 



a93(w)2)''a - 




CD 



sis 



3 S CD 

O 1= OS 

CO CO Q- O CO O- 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et al., Cont Appln. filed 1 2 March 2004 
Atty. Docket No. 1954-439 - Page 18 of 33 Pages 

J 




Pyrophosphorolysis Acti\'ated Polymerization (PAP) 
Qiang LIU et a1.. Cent Appla filed 12 March 2004 
Att>'. Docket No. 1954-439 - Page 19 of 33 Pages 









6 


^ ■ 


E 




Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang UU et al, ConL Appln. filed 12 March 2004 
Atty. Docket No. 1954439 - Page 20 of 33 Pages 



FIG. 18A 



p*&o 

Template 

p*&o 



02 



P*1 



3 ' 

5 < ,„ .7?.. 



3' 



P*2 



01 



Three, 
products 



P*1/01 
P*2/02 
P*1/P*2 




FIG. 18B 



acycloNMP-P* 



ddNMP-P* 



CM 



CM 



CM 



Pair a z ^ Si j= z 

Lane M 1 2 345678M9 1Q11 1213141516 Nl 



5 R ^ o 

Q. a. o-cs 



T- CM « . 

S RS: o 

Q. Q.O.eM 




210 bp 
164 bp 

59 bp 
22-30 mer 



Temp Mutated Wild type Mutated Wild type 



FIG. 18C 



acycloNMP-P* 



Pair iiliipli 
L L L L L 



SI CM 



ddNMP-P* 



L CL L 



5» «>* 



« « « 

L a. a 



Lane M 1 2 3 4 5 6^78M 910^ 



Product 
P* and O 




Temp Mutated Wild type Mutated Wild type 



215 bp 
169 bp 

69 bp 
22-35 mer 



Pyrophosphorolysis Activ-ated Polymerization (PAP) 
Qiang LIU et al., Cont. Applii. filed 12 March 2004 
Any. Docket No. 1954-439 - Page 21 of 33 Pages 



FIG. 18D 



Pair 



acycloNMP-P* 

VlTl^ ^ CM ?* 
T- w ^ z 25 

S. &. L S. L S. 



ddNMP-P* 



Lane M 1 2 3 4 5 6 7 8 M 



9 10111213141516 M 















.: ■ ■ ' 




Product ^ 






' >:> 


► 

P* and O ► 









FIG. 18E 



Temp Mutated Wild type Mutated Wild type 



1210 bp 
164 bp 

•^59 bp 
M 22-30 mer 



P* acycloNMP-P* ddNMP-P* 
Pair 

Lane M 1 2 3 4 5 6 7 8 M 9 10 11 1213141516 M 



^ CM ?« ^ CM ?• 

pPQ-oOOa.. 

S T- z 



^ S ^ SE 

Sl L L 



a. Q. 



^ CM 

O O 
Q. a. 



CM 



^ CM?* . 

r ?rz 

a. a. a. 



Product 

i 

P* and O ►! 




210 bp 
164 bp 

59 bp 
22-30 nier 



Temp Mutated Wild type Mutated Wild type 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang UU et al., Cont. Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 22 of 33 Pages 



H 
H 





m 








EH 




E-t . 




O 


EH 
















6 




• 


o 


w. 


• 












^ ^ S 
M ^ ^ M 

s ^ s ^ 



^ Qk Q;< 

5 2 2 S 
I I W 



n3 T3 
^ ^ M 

' w cc 

ill 



^ ^ ^ 



H ^ £ 



Pyrophosphorolysis Actirated Polymerization (PAP) 
Qiang LIU etal., ConL Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 23 or33 Pages 



IT) 



00 



T3 
O 



CO 



0) 

>- 



(0 



o 



o 
z: 



x: 
o 

IS 



« 

Q. 

a ■ 

1S 



o 
o 
o 
o 
o 

E-i 



: O 
in O 



CO 



O : 
O O 



A 



in 



u 

o 
o 
o 

EH 

o 
o 
o. 

in 



in ro 



o 
o 
o 
o 
o 
<a 
o 

E-i 
O 



O 

O : 
O O 
O O 
EH <G 
O O 



o o 

rfl Eh 
O O 

o o 

E-h f=C 

: o 

in O 



O 

o 
o 

Eh 
O 
O 
O 



EH 

E-H 



Q. 
< 

a. 

I 



CD O 

o o 

kt; Eh 

EH 

o o 
o o 
o o 
EH -^t; 



m 



:v 



in 

d 
o 

o 

EH 
EH 

■It 

EH 

pC -It 

o 
< 
o 

Eh 



in 



< 

.1— < 



ro in 

Q- H- Q- 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et al., ConL Appln. filed 12 March 2004 
Atty. Docket No. 1954^39 - Page 24 of 33 Pages 




FIG. 20B 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU ei al.. ConL Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 25 of 33 Pages 



Expt. 



Template 










WT 


\ 


Copy No. 


H 


■ 


, o 


o> 
O 

T— 

X 




X o 






s 


CM 


CM 


Ol CM 


CM 


Lane 


o 


o 


1 


2 


3 4 


5 6 



Product 




7 8 



CM 



II 

Mut 



CM 



CM 



9 10 11 12 




Expt. 
Template 

Copy No. 



Ill 

Mut 



O O 

K K <M 
CM CM 



CM 



Lane 0013 14 15 16 17 I8 



Product 



Carrier 
DNA 




IV 

Mut 



X 1< 1< 
CM CM CM 

19 20 21 22 23 24 



<M 

X CM O O 




2x10" copies of WT X DNA 100 ng of human gDNA 



FIG. 21A 



Pyrophosphorolysis Activated Polynierization (PAP) 
Qiang LIU et al., Com. Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 26 of 33 Pages 



Expt. 

Template 
Copy No. 

£ i 

Lane o o 




WT 



K X X >{ 
CM CM CM Cj 



X 
CM 



1 2 3 4 5 6 



II 

Mut 



15 ? 

C3 K CM O 



7 8 9 10 11 12 




FIG. 21B 



Expt. 

Template 
Copy No. 

Lane o 5 



I. ^ 



CM 




WT 



CO CP 

& O O 

^ s s 



cm 

2 3 4 5 6 



II 

Mut 



& % O CM 

g g g CM d O 

7 8 9 10 11 12 




FIG. 21C 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et al.. Cent Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 27 of 33 Pages 















r 


n 










* ■ 


■ • ■ 1 


■ ■ • 1 


■ * 4 


hi • 1 


• in « 1 


« • ■ ■ ^ 


* 


o 




























Pyrophosphorolysis Acti\'ated Polymerization (PAP) 
Qiang LIU et al., Cont Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 28 of 33 Pages 



Witdtype s' . gcgtggcacaacaactggcgg .3' 
Template 3' .cgcaccgtgttgttgaccgcc.s' Match 

WT 5'...tggcacaA*^ Yes 

*i]iGTTGACC...5' 

Mut 5'...tggcacaT* No 

. *^GTTGACC...5' 

Mut 5'...tggcacaG|^^^^^^^^^^^ No 
Mut -...tggcacaC*^^^^^^^^^^, No 



PAP 



1^ 5' .,.tggcacaAcaactgg...> 

^ ' <.,ACCGTGTTGTTGACC.,.5' 



Mut 



5' ...tggcacaT* 

*^GTTGACC...5' 



^ Mill- 5'...TGGCACaG* . 

•wUt *qGTTGACC...5' 

lUlut 5'...TGGCACaC* 

*qGTTGACC...5' 



Product 



FIG. 23A 



Pyrophosphorolysis Activated Polymerization (PAP) 
Qiang LIU et aU Com. Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 29 of 33 Pages 



Mutant 5' .GCGTGGCACATCAACTGGCGG.3' 

Template ^' • cgcaccgtgtagttgaccgcc . s' Match 



WT 



Mut 
Mut 



5' ...tggcacaA* 

*rjiGTTGACC...5' 



IViut 5' ...tggcacaT 



*^GTTGACC...5' 

5' ...tggcacaG* 

*qGTTGACC...5'' 

5'...TGGCACaC* 

*qGTTGACC...5' 

PAP 



WT ^'-^^^^^^^^Ittgacc...5^ 

^ 5'...TGGCACATCAACrGG...> 
iviut <..ACCGrGrAGTTGACC...5' 

jujut 5 '...tggcacaG* 

*qGTTGACC...5' 

M.rf. 5'...tggcAcaC* 

*qGTTGACC...5' 



No 
Match 
No 

No 

Product 



FIG. 23B 



Pyrophosphorolysis Acti\'ated Polymerization (PAP) 
Qiang LIU et al., Cont Appln. filed 1 2 March 2004 
Atty. Docket No. 19S4-439 - Page 30 of 33 Pages 



'\o\ 

V ( 

t- i 

»• 

IH 

y ' 

J- 

xa j i 



► t ' 



— + 1 



08 I 

o i 

u r — 

S [ 

sal 

o \ 

GO I 

13 r 

ai 

w& 



* -r +- 



H 1^ 

•■O ITS 

• •o i-O 

It It 

K \H 
•a h3 
r'O ••a 

:* 



iU iO i 
12 ITS I 

[<& i<Jl> I 

It It I 
iO iO i 
j-rj j-a i 

i * : * j 



► I 

V 



0^ 



US 



bl^ 

131 

•> 

Hn i. — 



E 



Pyrophosphorolysis Acti\'aied Polymerization (PAP) 
Qiang UU et al.. Com. Apphi. filed 12 March 2004 
Atty. Docket No, 1954-439 - Page 31 of 33 Pages 



Pyrophosphorolysis Activated Polyineri2ation (PAP) 
Qiang LIU et al., Cont. AppUi. filed 12 March 2004 
Atty. Docket No, 1954-439 - Page 32 of 33 Pages 









































IP" 






















































































































































































































...... 




















































































































































































































































m 







Assembly of positive signals by one base overlapping 

5'...TGGCACAA* 

*TGTTGACC...5' 

5'...GGCACAAC* 

♦GTTGACCG...5' 

5' ...GCACAACA* 

*TTGACCGC...5' 

5' ...CACAACAA* 

... *TGACCGCC...5' 



Reconstruction of the unknown sequence 

5' ACAA.. ... .3' 

3' TGTT ..... . 5' 



FIG. 25 



Pyixjphosphorolysis Activated Polynterization (PAP) 
Qiang LIU et al.. Com. Appln. filed 12 March 2004 
Atty. Docket No. 1954-439 - Page 33 of 33 Pages 



FIG; 26A 



Mouse gPNA (2ng) 




FIG. 26B 



Mutated A, DN A (copy No.) #1 2 MousegDNAJjig) 




FIG. 26C 



Mutated X DNA (copy No.) 



/ : — : nr 

in CM 

Amount g pj^^ » oi r- o o 



->x r 



Mouse gDNA (}xg) 
#3 #9 



O CM CM CN CM CMCMCMCM 



Lane 12 3 4 5 6 7 8 9 10111213 1415161718 




